An in vivo study of voltage-dependent renal tubular acidosis induced by amiloride.
It has been proposed that most forms of hyperkalemic distal renal tubular acidosis (dRTA) result from a voltage-dependent acidification defect in the cortical collecting tubule (CCT) in which hydrogen and potassium secretion are decreased secondary to a reduced, transepithelial potential difference (PD) arising from impaired sodium reabsorption. The present in vivo study examines one model of hyperkalemic dRTA, induced by chronic amiloride administration, to examine the relationship between urinary excretion of hydrogen and potassium ions and CCT PD in the rat kidney. Chronic administration of amiloride produced a significant metabolic acidosis with a plasma bicarbonate of 21.3 mmol/liter compared to 25.9 mmol/liter in control rats. Plasma potassium was higher in experimental animals (4.9 mmol/liter vs. 3.3 mmol/liter in controls) and was associated with a significantly reduced fractional excretion of potassium of 11.2% versus 37.4% in controls. When animals were loaded with DOCA and infused with 4% sodium sulphate to maximize urine acidification, urine pH was significantly higher in the experimental group (6.35 vs. 5.55 in controls) while the mean PD in cortical collecting tubules was markedly lower at -21.1 mV versus -58.9 mV in controls. These results support a voltage dependent mechanism to explain the defect in hydrogen and potassium ion secretion induced by amiloride.